Five application rates of Verticillium chlamydosporium (0, 50, 500, 5000 and 50,000 chlamydospores/g soil) and five inoculum densities of Meloidogyne incognita (0, 50, 500, 5,000 and 25,000 juveniles/plant) were tested in a factorial experiment on tomato plants grown in pots. The effects of nematode and fungal inoculum density on fungal colonisation of soil and tomato roots, as well as nematode control and invasion of the roots were studied. Even when roots were extensively colonised by V. chlamydosporium, invasion of the roots by juveniles was not affected by the fungus. Establishment of V. chlamydosporium in soil was dependent on the initial fungal inoculum rate used. Increase in numbers of colony forming units in soil were greater from a small initial inoculum than from a large one. This suggests that V. chlamydosporium depends partly on external nutrients in soil for its establishment. Colonisation of the rhizoplane depended on initial fungal inoculum and on galling caused by M. incognita; higher fungal and nematode inoculum levels resulted in greater colonisation of the roots. Although galled roots were most extensively colonised by V. chlamydosporium, the fungus was least effective in controlling M. incognita at high nematode densities, presumably because many egg-masses stayed embedded in the gall tissue and were therefore protected from fungal attack.
Ijerticillium chlamydosporium Goddard is a facultative parasite of cyst and rootknot nematodes (Willcox & Tribe, 1974; Kerry, 1975; Morgan-Jones et al., 1981; Freire & Bridge, 1985) . An isolate of the fungus which was able to colonise the rhizoplane of tomato plants and especially sites where galls formed, was an effective biological control agent for Meloidogyne incognita Kofoid & White, M. javanica Treub, M. arenaria Neal and M. hapla Chitwood (de Leij & Kerry, 1990 , 1991 .
Besides abiotic and biotic constraints such as temperature, aeration and competition from other organisms, establishment of V. chlamydosporium on the root surface seems to be governed by two main factors: (a) fungal inoculum density in soil, which determines the initial propagule density on the root surface, and (b) the amount of stimulus the roots provide for the fungus to grow. De Leij & Kerry (1991) found that more fungus established on galled tissue than on healthy roots. extensively colonised by h chlamydosporium may inhibit nematode invasion. In this paper the effect of fungal application rate and nematode density on fungal establishment in soil, fungal establishment on the root surface, invasion of roots by juveniles, and nematode control by h chlamydosporium are reported.
MATERIALS AND METHODS
Fungal inoculum. An isolate of h chlamydosporium (CMI cc 334168) originally isolated from M. incognita eggs was chosen because it had previously been shown to be effective against M. arenaria, M. javanica, M. hapla and M. incognita in pot tests (De Leij & Kerry, 1990) . The isolate was stored on silica gel at 5°C (Smith & Onions, 1983) . For experimental use, a few silica gel crystals were sprinkled onto a water agar plate and incubated at 25°C for two weeks, allowing the fungus to grow away from the crystals onto the agar. The fungus was mass-produced by inoculating a sterile mixture of moist milled barley grain and sand (1 : v/v) with two 7 mm agar plugs colonised by h chlamydosporium. After two weeks at 25°C, the cultures were washed through 50 and 10 p.m aperture sieves with a fine spray of water to remove the culture medium. The residue on the 10 sieve was further washed to remove conidia and small hyphal fragments, leaving mainly chlamydospores. The chlamydospores were counted in a haemocytometer. Fungal inoculum was prepared by mixing the residue on the 10 sieve with fine sand to a concentration of 10' chlamydospores/g sand. This inoculum was further mixed with an unsterilised mixture of peat and sand (3:5 v/v) to provide a standard, infested potting compost (hereafter referred to as soil).
Treatments. Five fungal application rates were used: 0, 50, 500, 5,000 and 50,000 chlamydospores/g soil. For each rate, 25 pots (12.5 cm diam) were filled with soil (700 g per pot) and each pot was planted with one tomato seed (cv. Pixie). The pots were placed in the glasshouse (25-30°C) in five ran-
